Effect of antioxidants on hypoxia/reoxygenation-induced injury in isolated perfused rat liver.
Isolated perfused livers from rats fasted overnight were subjected to 30 min. of hypoxia followed by reoxygenation for 60 min., resulting in marked cytotoxicity as evidenced by an enhanced release of cytosolic enzymes (lactate dehydrogenase: 14-fold over controls, glutamate-pyruvate-transaminase: 12-fold over controls) and glutathione (twofold over controls) into the perfusate, by calcium accumulation (by a factor of 1.4) in the tissue and by an 80% inhibition of bile secretion. Virtually no mitochondrial injury became apparent and no evidence for lipid peroxidation could be found. In the presence of ascorbate, an augmentation of hepatic injury was observed. This might be due to the pro-oxidant activity of ascorbate in the presence of ionized iron, which is easily released from high molecular weight stores under reductive (e.g. hypoxic) conditions. The water soluble vitamin E analogue trolox C as well as propyl gallate clearly protected the liver against hypoxia/reoxygenation injury, yielding further evidence for a causative role of oxidative stress in this model. Due to their water solubility and their high efficacy as free radical scavengers, these antioxidants might be of therapeutic value.